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INTRODUCTION 

The purpose of the Apollo mission analysis currently being conducted 
by Operat ons Analysis is to  provide a logical basis  for  fur ther  studies and 
analyses. This repor t ,  which summarizes  the Apollo mission analysis to 
date .  presents approved nomenclature, a breakdown of each mission into 
distinct phases ,  and further delineation of activity within each mission phase. 
Typical Apollo missions include: ear th  orbital ,  c i rcumlunar ,  lunar orbital ,  
and lunar  landing (lunar orbital rendezvous). 

This introductory section defines and explains the kinds of mater ia l  
presented in this  report. 
to the four missions which have been listed. 

The  report is divided into sections corresponding 

MISSION OBJECTIVES 

The ultimate objective of Project Apollo is to land men on the moon 
who will undertake limited observation and exploration of the moon in the 
vicinity of the landing a r e a ,  and return to earth.  
r e f e r r ed  to here  represent  steps toward the accomplishment of this 
objective. 

The typical missions - 

F o r  each mission,  a n  overall objective and several  specific objectives 
a r e  presented. 
the success  of a particular mission,  others  involve the qualification of 
systems and procedures to be used in subsequent missions. 

SPACE VEHICLE CONFIGURATION 

Although certain of the specific objectives relate only to  

The spacecraft modules and launch vehicle booster stages which 
compose the space vehicle configuration for each mission a r e  depicted. 
The command module is the only major module that completes a l l  phases 
of any mission. The points at which the other spacecraft modules and 
booster srages are separated a r e  indicated. 
fo r  the modules and booster stages i s  not available at this point in the 
program. 

Complete weight data (at  launch) 

FLIGHT TRAJE CTORJE S 

For each typical mission,  a flight t ra jectory diagram is included, 
giving general indications of the mission t ra jectory,  the relative positions 
of the earth and moon during the mission, and the location of the ear th  
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and/or  lunar  orbits. 
phases ,  indicated by t marks. For example, that part  of the t ra jectory 
between t o  and t 1 is  referred to  (in a l l  typical missions) a s  the "ascent" 
phase. 

The flight trajectory is divided into distinct mission 

TRAJECTORY EARTH TRACE 

A t ra jectory earth t race  for each typical mission is also included. 
Geometrically, an ear th  t race  is the ear th  surface t race  of an imaginary 
line between the center of the earth and the moving spacecraft. 
to ry  ea r th  t r a c e  is divided into the previously mentioned mission phases. 

The t ra jec-  

Each ear th  t r ace  diagram shows the locations of the pr imary  landing 
site and the GOSS and DSIF tracking stations. 
ear th  t r a c e  indicates, in addition, the alternate landing sites that have been 
tentatively selected. 

The ear th  orbital mission 

PHASE AND OPERATIONAL SEQUENCE 

In order  to summarize the basic mission concept, a phase and opera- 
tional sequence is provided for each typical mission. Missions a r e  divided 
into phases  either by the accomplishment of certain propulsion events o r  by 
a r r iva l  a t  s o m e  geometrical milestone. 
and hardware activities occurring within the spacecraft during each mission 
phase. 
necessitated by the physical separation of the command and service modules 
f rom the lunar excursion module during the mission. 
appear on the phase and operational sequence diagrams. 

Operations a r e  the general  crew 

For  the lunar landing mission, a parallel  listing of activity is 

The t marks  also 

TIME- LINE ANALYSIS 

All of the mater ia l  explained in the preceding paragraphs can be 
considered background data for  the time-line analysis ,  which completes 
each section. 
hardware,  and ground support activity during each mission with respect 
to time. 

The purpose of the time-line analysis i s  to  delineate crew,  

It is divided into four sections. 

Prelaunch Time Line - 

This wil l  appear in subsequent revisions of this report .  

Prelaunch activity begins with receipt of major spacecraft modules 
and launch vehicle booster stages at AMR and ends with lift-off. A flow 
diagram will be included a s  part  of the prelaunch time-line analysis fo r  
each typical mission. This diagram will indicate the progress of major 
spacecraft  modules and the launch vehicle toward final assembly and 
preparation for launch. 
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The activities pertinent to each typical mission will be presented a s  
major events, operations, and functions at AMR (Atlantic Missile Range). 
Major events at  AMR include the physical-movement of spacecraft  modules 
to a different AMR facility and activities that can be associated with a 
specific point in t ime. 
during the prelaunch phase of the mission a t  AMR. 
detailed activities that compose a given operation. 
associated with a specific t ime; operations and functions occur during 
particular intervals of t ime. 

Operations a r e  the general activities that occur 
Functions a r e  the more 
Major events can be 

Flieht Time Line - P a r t  I 

A time increment for  each mission phase and the total t ime elapsed a s  
the mission progresses  a r e  shown on Pa r t  I of the flight t ime line for each 
mission. Time data for the lunar landing mission a r e  necessar i ly  an esti-  
mate for this report  and will be revised following t ra jectory computations. 
Major events include propulsion accomplishments and ar r iva l  at  geometrical 
milestones. 
activities occurring within the spacecraft during each mission phase. 
Corresponding to each operation, spacecraft system status i s  indicated; 
each system of the command module, service module, and lunar excursion 
module (when applicable) is designated as on and operating (0), on and 
standing by ( S ) ,  off (X), or jettisoned (J). Spacecraft and crew functions 
&re  the individual activities which must be performed for  each spacecraft 
ope ration. I 

Spacecraft operations a r e  the general c rew and hardware 

Flight Time Line - Par t  11 

A second part  of each flight t ime line will be prepared and will appear 
in sub8equent revisions of this report. It will provide spacecraft functional 
details, flight crew functional details, and subsystem, andacomponent 
functional details. The functions of Pa r t  I1 will be referenced to the opera- 
tions and functions of Part I. 

The spacecraft  functional details will be defined in t e r m s  of the 
individual attitudes, maneuvers, operations, and functions of individual 

references will be made to  cri t ical  operational environments and to difficult 
operational situations. 

L.-.--&-- u v v o c c ; L  -&e... Jrcrg;es aiid iiidividiia: s-pcecrafi iiioddes arid systerrls. Detaiied 

The flight crew functional details will be defined in t e rms  of the 
individual data display indicators and the individual subsystem o r  component 
control devices that a r e  actually provided and used in particular crew 
functions. 
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The subsystem and component functional details will be defined in 
t e rms  of the physical and operating character is t ics  of the individual sub- 
systems and components involved in a particular function. 

@! 

Post- Flight Time Line 

The f i n a l  phase of the mission begins with spacecraft touchdown and 
extends through command module refurbishment. Major events a r e  activities 
that can be associated with a given point in time. Command module and 
support operations a r e  general  categories of activity which occur during 
this phase. 
a lso indicated. Functions and subfunctions , which correspond to  operations 
during the post-flight phase,  indicate more  detailed activity. 

Command module system status (on-off) for each operation i s  

c 

!$ 

The post-flight time-line analysis  is the same for a l l  four typical 
mi  s sions. 

I 
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EARTH ORBITAL MISSION OBJECTIVES 

OVERALL OBJECTIVE 

Verification of the feasibility of a 14-day, multimanned, ear th-  
orbital space flight and safe return to ear th  is  the overall objective of this 
mission. 

SPE CIFI C OBJECTIVES 

Specific objectives of a typical ear th  orbital mission include the 
f 011 owing: 

Verification of the capability of a manned Apollo Spacecraft to 

Verification of the operation of GOSS with the manned spacecraft 

Verification of the capability of the manned spacecraft recovery 

Evaluation 6f  c rew in-flight reaction 
Structural demonstration of atmospheric entry 
Crew training 
Scientific experimentation 

complete an orbital mission 

in* near space 

complex 
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C/M 4 S/M II 

ADAPTER 
INSTRUMENT 

s-I v 

s-I B 

SEPARATION OF SPACECRAFT MODULES AND 
LAUNCH VEHICLE BOOSTER STAGES 

DURING BOOST 

R ~ C  ov E RAB LE 

PRIOR TO ENTRY 

SUBSEQUENT TO EARTH ORBIT INJECTION 
SUBSEQUENT TO EARTH ORBIT INJECTION 

SUBSEQUENT TO EARTH ORBIT INJECTION 
I 

DURING BOOST 

Figure 1. Space Vehicle Configuration-Earth Orbital Mission 
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CIRCUMLUNAR MISSION OBJECTIVES 

OVERALL OBJECTIVE 

The overall objective of this mission i s  to verify the feasibility of a 
14-day, multimanned, circumlunar ?pace flight and safe return to ear th .  

SPECIFIC OBJECTIVES 

Specific objectives of a typical circumlunar tnission include the 
following: 

Verification of the  capability of a m-anned Apollo 3pacecraft to  

Verification of the operation of GOSS with the manned spacecraft 

Structural demonstration of atmospheric entry from free - re turn  

Evaluation of crew in-flight reaction in deep space 
Lunar surveillance 
Scientific e xpe rimentat ion 

complete a circumlunar mission 

in deep space 

trajectory 

! 
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S-IV B 

ADAPTER 

5-11 

5-1 c 

0 
U 

n 

61 u 

SEPARATION OF SPACECRAFT MODULES AND 
LAUNCH VEHICLE BOOSTER STAGES 

DURING BOOST 
RECOVERABLE 

PRIOR TO ENTRY 

SUBSEQUENT TO TRANSLUNAR INJECTION 

SUBSEQUENT TO TRANSLUNAR INJECTION 

DURING PARKING ORBIT 

DURl NG PARK1 NG ORBIT 

DURING 800ST 

Figure 7. Space Vehicle Configuration- Circumlunar Mission 
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LUNAR ORBITAL MISSION OBJECTIVES 

OVERALL OBJECTIVE 

This mission 's  overall objective is the verification of the feasibility of 
a 14-day, niultimanned, lunar-orbital space flight and safe re turn to ear th ;  

SPECIFIC OBJECT1 VES 

Specific objectives of a typical lunar orbital mission include the 
following: 

Verification of the capability of a manned Apollo Spacecraft to  

Verification of the operation of GOSS with the manned spacecraft 

Evaluation of crew in-flight reaction to extended stay in lunar 

Extended lunar surveillance 
Prel iminary lunar landing site selection 
Scientific experimentation 

complete a lunar orbital mission 

during an extended stay in the vicinity of the moon 

vicinity 
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DURING BOOST 
RECOVERABLE 

PRIOR TO ENTRY 

SUBSEQUENT TO TRANSLUNAR INJECTION 

SUBSEQUENT TO TRANSLUNAR INJECTION 

DURING PARKING ORBIT 

DURING PARKING ORBIT 

DURING BOOST 

Figure 13. Space Veh ic l e  Configuration- Lunar Orbital Mission 
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ON AND OPERATING I ON AND STANDING BY 

I OFF 
JET1 ISONE D I :  

SPACECRAFI AND 
CREW FUNCTIONS 

AONllOR S-IC IGNITION 
AONITOR BOOST 
AONITOR S-IC SEPARATION 
AONITOR 5-11 IGNITION 
AONITOR EXAPE TOWER JETTISON 
WTOMATIC FUNCTION OMRUM 
COMMUNICATION SPACECIAn STAlU 5 

MONITOR SPACECRAFI SYSTEMS 
TO GOSS 

AONITOR FLIGHT TRAJECT-Y 
'RAJECTORY PREDICTION 
4TTITUDE MANEUVER (BWSIEm 

NITIATE AND MONITOR 1-11 ScrmmoN 
:OMMUNICATE WITH GOIS 
:OMPUTL ORBITAL P A W T E E  
3RBITAL CORaCTION 
.VALUATE CORRECIION 
4TTITUDE CONTROL MANUMR 
jPACECRAFT SYSTEMS CHECKOUT 
SCIENTIFIC ACTIVITY 
REPORT PREPARATION 

..* .. - Y 1  )I- > *  " 

qA\  IC, AT IO N 
N J t C l l O N  PARAMtTERS iUMf'UTAlION 
ilNAL AlTlTUDE MANEUVER 
FINAL SYSTEM CHECK 
COUNTDOWN 

INITIATE FIRING SEQUENCE 
MONITOR SYSTEM DISPLAYS 
COMMUNICATE SPACECMm STATm 

NAVIGATION 
lRAJECTORY DETERMINATION 
DETERMINE CORWCTION PARAMETERS 

VELOCITY VECTOR CORRECTION 
9NALYZE CORRECT1 ON 

AND PROCEDURE 

INITIATE AND MONITOR S-IVE SEPAUTlO 
SPACECRAFT MISSIONS 
COMMUNICATE WITH GOSS 
SCIENT I FIC ACT I VI T Y 
REPORT PREPARATION 

NAVIGAT ION 
INJECTION PARAMETERS COMPUTATION 
FINAL ATTITUDE MANEUVER 
FINAL SYSTEM CHECK 
COUNTDOWN 

INITIATE FIRING SEQUENCE 
MONITOR SYSTEMS DISPLAYS 
COMMUNICATE SPACECRAF! STATUS 

SPACECRAFT SYSTEMS MA1 N T t  N A M E  

ORBITAL L GRRECT IO N 
ORSITAl  ADJUSTMENT 

SCIENTIFIC ACTIVITY 
COMMUNICATION WITH GOSS 
ATTI'LDE CONTROL MANEUVER 

CoMPLrE OQBITAL PARAMETERS 

LUNAR' SURW LLANCL 

NAVIGATION 
INJECTICN PARAMETERS COMPUTATION 
FINAL ATTIIJDE MANEUVER 
FINAL SYSTEM CHECK 
COUNTDOWN 

I 4 I ' I A ' E  F QlYG i t  i L E h i t  
MOMITOR SYSTEMS DISPLAYS 
COMMUNICATE S PACkC RA f7 STATUS 

NAVIGATION 
T RAJ ECT ORV DETERMI N A I  ION 
DETERMINE AND PROCEDURES CORRECTION PARAMETERS 

\€LOCITY VECTOR CORRECTION 
ANALYZE CCRRECTIOY 

SPACECRAFI S Y S T E M S  MAINTENANCE 
E N T R Y  P A W E T E R S  PREDICTION 
SC I E NT IF IC AC T I V I T Y 
C O ~ ~ M L N I C A T I O N  +,lTH GOSS 
REPORTS PRE PAFAT I C h  

INIT IATE AND MCNITCR SERVICE 
MODLLE SEPARA'IOPd 

TRA JECTOR* 
COWPARE ACTLAL AITH INTENDED 

P T T I - ~ D E  CONTRCL MPhELJER 
C RE .V PRt PA RA T IO h 

4G41TOR SPACECRAFT S Y S T E M  STATUS 
TRAJECTOR < PREDICTIGN 
RCLL MANELVER FGR RANGE CONTROL 

POLL L P  TO GLIDE 
SECCNDAQV R O L ~  M A h E i ' v E R  

GLIDE 70 QECOJEp* IkTERFAC€ 
C U V M L N ~ C A T I C ~  h l T H  GOSS 

JPCGLE CHLTE DE'LCYMEt.IT 
WDAQ i H A F E  5EPLCYMENT 
4TTlTUDE CClvTROL MANEUVER 
MAINCHCITE DEPLOfMENT 
CCMMLNICATION YrlTH GOSS 
vChliGR SPACECRAFT DLSCEM RATE 

GEr<EWe'E TRAChlrJG SIGNAL 
?ELEASE H € A T  SHIELD 
PREPARE ArIENLATIGP. DCIIICES 



REVIEH CRITICAL DESIGN PROBLEMS 
VERIFY REQUIREMENTS FOR REDESIGN 
4NALYZE A N D  PLAN VERIFICATION OF 

ALL RECORDED A N D  REPORTED 
MALFUNCTIONS 

COMMUNICATIONS REQUIREMENTS 

SYSTEMS, SUBSYSTEMS, 
COMPONENTS 

EVALUATE INSTRUMENTATION A N D  

ZONDUCT ENGINEERING T E S T S  ON ALL 

ZONDUCT WEIGHT, C G  T E S T S  

CLOTHING A N D  EQUIPMENT 

MENT, PROCEDURES, TRAINING 
COURSES, AIDS, FAC I L l  T I E S ,  
WORKPLACE A N D  CREW LAYOUT 

OPERATIONS A N D  A TECHNICAL A N D  
DI S POSl T I ON RE PORT 

WORKORDER, FOR C O M M A N D  MODULE 
REPAIR, REDESIGN, REFURBISHMENT 

r E s i  AND EVALUATE PROTECTIVE 

:VALUATE SPECIAL TOOLS, EQUIP- 

'REPARE REPORT ON MALFUNCTIONS, 

VAA INITIATE REQUEST FOR NASA 

. 

C O M M A N D  MODULE 
SYSTEM STATUS 

LEGEND: 

JETTISONED 

C O M M A N D  
MODULE A N D  
SUPPORT 
OPERATIONS 

FUNCTIONS SUBFUNCTIONS 

MAJOR 
EVENTS 

PHASE 
TIME - 

J T HOUR I HOURS 

1. 

~~ 

3 O X  X X 0 J O O (  C O M M A N D  MODULI 
TOUCHDOVvN 

OPERATE 
RECOVL RY AIDS 

DYE MARKER RELEASED 
BOMB OPERATES 
FLASHING BEACON OPERATES 
RECOVERY ANTENNA ERECTS 
RADAR BEACON SIGNALS TRANSMITTED 

FLOTATION GEAR OPERATES 
VOICE TRANSMISSION - UHF/VHF . 

O O X X X O J O O 1  AI R-LAND 
SEARCH 

RADAR PICK UP A N D  FIX 
VOICE PICK UP A N D  FIX 
BROADCAST OF FIX 
BEACON FLASHES SIGHTED 
DYE MARKINGS SIGHTED 
AERIAL BOMB DETECTED 

RECORD INSTRUMENT READINGS 
ALL SYSTEMS TURNED OFF 
C HUTE/PARAGLIDE RE LEASE 
HATCH SECURED 
ANTENNA CUT 
C O M M A N D  MODULE PICKUP 
CREW PICKUP 

C O M M A N D  MODULI 
LOCATED 

ARRIVAL OF 
RET R I  E VAL 
CREW 

SECURE A N D  
RECOVER 
C O M M A N D  
MODULE A N D  
CREW 

TRANSPORTED TO SITE 
UNLOADED ONTO SPECIAL VEHICLE 
MOVED TO INSPECTION SITE 

RECEIVE A N D  UNPACK 
PREPARE FOR VISUAL 

INSPECTION 

X X X X X X J X O :  

Mid M$i&S. 4 4  
~t i i i i r ic  ~ ~ S P F C - I C  bq P t i  S F A L  

K E  J i tv .  UI 5TqCILruxt 
IERIFY TtttMLTERED C7R RtPORItD 

MALFUNCTIONS Of  C O M M A N D  
MODULE EQUIPMENT 

REVlEYv CRITICAL DESIGN PROBLEMS 
VERIFY RfQUtf fMENTS COR REOESIGN 
CVALUATE SPECIAL H A N D L I N G  tWbIF -  

MENT A N D  TOOLS 
RECORD ALL FACTS, DOCUMENT BY 

PHOTOS, ETC 

~~~~~ 

1)I'AS:t YBI F A',  RL >l I R t i ,  
Ardu R ~ A S L I  MBLL 

PREPARE L'NSATISFAC TONY 
REPORTS, ECP'S, DCN'S 
E TC 

MtASURE PROPELLANTS, 
GA5ES A N U  iIwuIDS 
REMAINI f *b  I r U  T A h h S  

TESTING 
PREPARE F O R  OPERATIONAL 

1 D A \  

BEGIN 
C O M M A N D  
MODULE 
ANALYSIS NGI NEE RING 

E S T S  

VIEVr 
'ERA T IO N S  
4D MISSION 

) O O O G O  J O O O  IHECK LO'A PRESSUKL 
LEAKAGE 

:HECKOUT INDIVIDUAL 
SYSTEMS 

IHECKOUT COMB1 NED 
SYSTEM, PRE FI R I  NG 

:HECK ALINEMENT 
:HECK YvElGHT A N D  C G  
HC, RIZONTAL , VE R T  IC AL , 
ALL AXES, A N D  MOTOR 
ALIGNMENT 

:HECK C O M M A N D  MODULE 
OUTPUT TO LES, 1v:s 

:HECK GECOVERY AIDS, 
DEVICES 

:HECK HIGH PRESSURE 
SYSTEMS A N D  ENVIRON- 
ME NT 

TION, LOADS, LEAKS, 
RESPONSE 

:HECK FUEL CELL OPERA- 

:HECK FIRINGS FOR STABILILATIOh 
:HECK RCS A N D  STABILIZATION 

'OST FIRING PURGE 
'OS1 FIRING SYSTEM CHECKS 
'REPARE C O M M A N D  MODULE FOR 
VACUUM CHAMBER 

:HECK FOR LEAKAGE, CABIN 
A N D  SYSTEM, LOW PRESSURE 

.HECh ECS OPERATIONS IN 
VACUUM CHAMBER 

'ACUUM CHAMBER CHECK OF EC 
SYSTEM 

FIRINGS 

CHECK VENT VALVE 
CHECK WATER EVAPORATOR 
CHECK CABIN LEAKS 
CHECK CABIN PRESSURE CONTROL 
Ct ikCk GLYCOL-Vv4lER A N D  

OWIATCIK D P t R A i l u l J S ,  A A u  
TEMPE RATU RE 

CHECK CABIN TEMPERATURE 

CHECK O X Y G E N  PRESSURE 
CHECK HEAT EXCHANGER 

A N D  PRESSURE CONTROL 
CHECK YvATER PRODUC- 

TION, H2 - O2 FLOW 
T E S T  

ZHECh FUEL CELL OPERA- 

CONTRGL 

TIONS, LOADS, LEAKS, 
RESPONSE 

CHECK SUIT OPERATION, 
ODOR, PRESSURE, 
CONTROLS 

PERFORM FLIGHT 
S IMU LA1 IO NS 

CHtCh  SUPERCRITICAL 
STORAGE SYSTEM 

LEAK TESTS, ECS, 
RCS, SPS 

:HECK GUIDANCE A N D  
N A V I G A T I O N  SVSTEM 

:HECK BIOMEDICAL A N D  
OTHER INSTKUME N I A T I O N  

:HECK ALL SYSTEMS, 
INTEGRATED 

:HECK HIGH-PRESSURE 

BEGIN POST- 
FLIGHT CRITIQUE 
A N D  MlSSlOh 
ANAL Y SI5 

z X X X X X J X X  VALUATE OPERATIONS, MAINTENANCE 
SAFE1 Y PROCEDURES 
VALUATE COMMUNICATIONS A N D  
I NST RUM€ NT AT IO N 

.VALUATE RECOVERY A N D  TRACKING 
OPERATIONS 

.VALUATE PROTECTIVE CLOTHING A N D  
EQUIPMENT 
VALUATE E NVIROFUMENTAL 
R E Q U I R E M E N T S  
VALUATE CREVr REGUIREMENTS 
PROGRAM 
VALUATE FACILITY, VrORK LAYOCIT, 
SUPPORT, PERSONNEL, TOOLS, 
EQUIPMENT, TRAINING 
VALUATE EVEPY SEOUENCE A N D  
FUNCTION OF THE MISSION 
VALUATE CURRENT DESIGN 
ikL iJATE DESIGN PROBLEM\ 

DLKES I N T O  S f S T E M S  

CAPSULE 

'HAS[ r i t @ "  u t h i w .  xr iu P R u C t -  

LECOISMEND DISPGSITI(JI.I LF 

INALIZE T t c n r j i c P L  REPURI 

0 
aJ 
-4 
I 
D 

)AYS 

I 'd 
C 
ffl 
R 
I 

I - 

BEGIN 
C O M M A N D  
ItODULE 
RE FU RBI S HME N 1 

i A S A  ISSUtS V s O R C  CKDtR 70 PrAA 

. O M M A N D  MODULE SHiPPtU 70 

:OMWAPiD tA00ULE G15AS5EMBLED 
(SStMBLlE;  DELIVERED :C VEIUCRJ 
A h D  MANUFACTLRER: FOR REPAIQ. 
MODIFICDTIO' I  

S81D 

AODULE REFLRBISHED A N D  P K E -  
PARED FOR sHiPwi f ru i  

( X X  X A  X J Y x z  

L T 
? 
& 

JUST )PARES 
/EhTGRf 

X S O L E T E  SPARES AKE SCHtDLL€O 
FOR MODlFlCATlOPI  OS L I S T F J  Ctd 
A SURPLUS LIST A N D  SEGMft.It0 

MODIFIABLE SPASE; C.PE 

PARES PECbLlAR TC THE C C M M A h G  
NODULE ARE SEGMEriTED, 
SCHEDULED FOR MODlFlCA~lOfJ OR 
DISPOSAL 

NVENTGRIES ARE ADJUSTED 

SCRAP, N G N - R E P A R A B L E ,  r + L r ~ -  

SCHEDCILED FOR ~ I S P C J S A L  AcTiCr, 

JllST 
t I N I N G  
)GRAM 

K I L L  LEVELS ARE INCREASED 
.URRICbLUM I S  ADJUSTED 
EFRESHER COLRSES SCHEDULED 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C  ’ SP.4CE and INE’ORMATION S Y S T E M S  DI\’ISIOY 

k 
E 
P 

a 
I ’ U N A R  LANO1D;G hlISSION OBJECTIVES 

OVERALL OBJECTIVE 

T h e  ove ra l l  object i l -e  of t h i s  riiission is the vrxrification of the  f e a s i -  
b i l i ty  of a 14-day,  niult inianned m i s s i o n  including luna r  landing,  l imited 
obse rva t ion  and explora t ion  of the inoon i n  the  vicini ty  of the  landing area, 
and sa fe  r e t u r n  t o  e a r t h .  

SPE CIFI C OB J E C TI VES 

Specific objectixres of a typical  l u n a r  landing m i s s i o n  include the  
following: 

Verif icat ion of the capabi l i ty  of a manned Apol1,o Spacec ra f t  to  

Verif icat ion of the  capabi l i ty  of a manned L E M  t o  make  a l u n a r  

Verif icat ion of the capabi l i ty  of a s ing le-n ihnned  C / M  - S/MII  

Verif icat ion of the ope ra t ion  of GOSS with the  c r e w  on the l u n a r  

L imi t ed  luna r  obse rva t ion  and explora t ion  
Evaluat ion of c r e w  reac t ion  t o  l u n a r  environnlent  
Sc i e nt i f  i c e xpe r i m e  nt a t ion 

comple t e  a l u n a r  landing t i i iss ion 

landing 

to  o p e r a t e  in  l u n a r  orb i t  

s u r f a c e  
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SPACE nnd I NkY”oRS1ATION S Y S T E X l S  DIVISION F N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  

SEPARATION OF SPACECRAFT MODULES 
AND LAUNCH VEHICLE BOOSTER STAGES 

LE 5 

C/M 
S/M II 

LEM WITHIN ADAPTER A 
0 S-IV B 

0 ADAPTER 

s-ll 

s-I c 

DURING BOOST 

RECOVERABLE 

PRIOR TO ENTRY 

ADAPTER DURING TRANSLUNAR COAST 
LEM PRIOR TO TRANSEARTH INJECTION 

*SUBSEQUENT TO TRANSLUNAR INJECTION 

DURI NG PARK I NG ORBIT 

DURING PARK1 NG ORBIT 

F i g u r e  20. Space Vehicle Configuration- L u n a r  Landing Miss ion  

, - 2 8 -  -MwuHb 
SID 62- 379  
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LUNAR UINDING MISSION 

FLIGHI TIME LINF - PARI 1 

O N  A N D  STANDING BY 

MONIIOR I - I C  Sf PARAI ION 
MONIIOR 5-11 IGNITION 
MONITOR ESCAPE TOWER Jf ITISON 
AUTOMAIIC WNCTION OVERRIDE 
COMMUNICATE SPACECRAFT SIAIUS TO GO55 
MONITOR SPACECRAFI SYSIEMS 

I- C S€?ARAllON 
S- I I G N I T I O N  
ESCAPE ICWER 

LOOSIER A I I l I U D E  MANEUVER 

5-11 SEPARATION COMPUTE ORBITAL CORtCTlON ORBITAL PARAMTERS 

EVALUAlf  CORRECIION 
AITITUDE C O N I R O L  WANEUVEP 
SPACECRAFT SYSTEMS CHECKOUT 
SCIENIIFIC ACTIVITY 
REPORT PRE?ARATlON 

FINAL SYSTEM CHECK 
COUNTDOWN 

I 273 ‘5-1- IGNITION 

MONITOR SYSTEMS DISPLAYS 
COMhWNICATE SPACECRAFT STA1OS TO GO55 

I U t I S L U M R  CClAST 
TRANSLUNAR 

SCIENTIFIC ACTIVITY 
REPORT PREPABATION 

INJECTION PARAMLTERS COMPUTATION 

SERVICE W D U L L  

70 477 ESTABLISH ORBIT 

k 

IROL MANEUVER 

RDITAL M A M U V E R  

RBITAL OPERATIONS 0 0 0 1 0 0  T O R Y  DETERMINATION 
l€A4 PROPULSION 

DE CONTQOL MANfUVER 
b N I C A l f  S~RVEILLANCE WlIH  GO55 

U N I I A T E  WITH C / M  

I Y S l t M S  CHECLUL. 
5 Y 5 I E M S  5kbTDOH.N 

LUNAR LXPLORATION 
K l E N l l F l C  ACT lV l lY  
C O W N l C A l E  WITH GOSS 

REPORT PREPAWIIC PI 
cUMMdP-IIA‘f k l l H  C O W N D  MODULE 

PREPARAIION FOR 

COMMUNICATE WITH CC’MMAND MODVLF. 
COUNTDOWN 

A S C ~  w ALIGFM NI 

Y Ef’JDfZVOUS 
\ k h M b ’ < V .  ‘ U A Y S O  

ORBITAL MANEUVER 

( IHMUN~CA~~ wirn COMMAND ~0u.1 

E5 ABLISH ORBIT 

C0M)VIE ORBITAL PARAMTEU 
OPUTAL CORRECIION 
EVAWATE C O W C I I O N  
COMMUNICATE WllH COS 
t w u a  IUIWILUNC~ 

FINAL AITIT\IDt MANiUVEP 
FINAL S I > I € M S  CHLCK 
COUNTDOWN 

L U I R E C I I O N  
CC)RYt\ I I (  Y DETEmiNE C O U E C T I O N  P A M T E R S  A N D  P R O C E M J ~  

VELOCITY v € c l O R  CORRECTION 
ANALYZE CORRECTION 

@PERATIONS KltNIlFK ACTlWTY 
COMMUNICATE WIH GOSS 
REPORT PREPAUAIION 

AIIITUUE CONTROL MANEUVER 
CRFW WfPAQAT‘ON 

~ 0 0 0  O.,J X 0 

ROLL MANEUVER FOR RANGE CONTROL 

RADAR CHAFE DfPLOYMENT 
ATTITUDE CONTROL M A N t U V f R  \ I A 8 I L I L A I I O N  

0 P L L  V M l  Nl 

U P  5 C 0 0  J O C  

M A I N  < l ( l r l t  
01 YLC ? M t N I  

0 L 5 L8 I <T J 0 U RtCL’LtU’r AID 
0t PLC’YMENI PRE PARt A I  I €  N U A I  ION Of VICE 5 

PAKACHIJIf KELEASE 

,bPPUYI INL  
C P t Y A l l i ~ N ~  

LlM UEFARItIYt 

COMMLlN lCA l f  WITH L t M  
SCIENII I IC ACTIVITY 
ATllTllVE CC)NTROL MANEUVER 
LUNAR IURVEILLr \NE 
REPURT PREPAtAIIUN LLNAR 1 1 R B I I  

Part I1 of t h e  f l i g h t  t i m e  l i n c  wi l l  Le provided  at a l a te r  date. 



C O M M A N D  MODULE 
SYSTEM STATUS 

LEGEND. 
0 O N  
X OFF 
J JETTISONED 

SUBFU N C  T I ONS FUNCTIONS 
C O M M A N D  
MODULE A N D  
SUPPORT 
OPE R A T  I O N S  

MAJOR 
E V E N T S  

I Q M M A N D  MODULt  
r O u C H D O H  h 

PHASE 
I I V E  - 

i HOUR 

>YE MARKER RELEASED 
30MB OPtRATES 
FLASHING BEACON OPERATES 
RECOVERY A N l E N N A  ERECTS 
RADAR BEACON SIGNALS TRANSMITTED 
VOICE TRANSMISSION - UHF,/VHF 
FLOTATION GEAR OPERATES 

RADAR PICK LJP A N D  FIX 
VOICE PICK UP A N D  FIX 
BROADCAST OF FIX 
BEACON FLASHES SIGHTED 
DYE MARh lNGS SIGHTED 
AERIAL BOMB DETECTED 

RECORD INSTRUMENT READINGS 
ALL SYSTEMS TURNED OFF 
CHUTE/PARAGLIDE RELEASE 
HATCH SECURED 
A N T E N N A  CUT 
C O M M A N D  MODULE PICKUP 
CREW PICKlJP 

OPFRATE 
RECOVERY AIDS 

AIR-LAND 
SEARCH 

C O M M A N D  M O D L  LE 
I r7fATED 

l lVAL  OF 
RIEVAL 
i V" 

SECURE A N D  
SECOVER 
C O M M A N D  
MODULE A N D  
CREW 

RECEIVE A N D  C!NPACK 
PREPARE INSPECTION FOR VISUAL 

UNLOADED ONTO SPECIAL VEHICLE 
TKANSPORTEU TO S I T E  

MOVED TO INSPECTION SITE i ( X  X X X X J X C > >  

. t. 

G I N  
O M M A N D  
ODULE iECK LOW PRESSURE 

.EAKAGE 
4ECKOUT INDIV IDUAL 
,YSTEMS 
iECKOUT COMBINED 
,YSTEM, PREFlRlNG 
iECK ALINEMENT 
i E C k  W€lGHT A N D  C G  
IORIZONTAL,  VERTICAL, 

4LIGNMENT 
HECK C O M M A N D  MODULE 
OUTPUT TO LES, TVCS 
HECK RECOVERY AIDS, 
DEVICES 
HECK H I G H  PRESSURE 
SYSTEMS A N D  ENVIRON- 
MENT 
HECK FUEL CELL OPERA- 
T ION,  LOADS, LEAKS, 
RESPONSE 
HECK FIRINGS FOR STABILIZATIOh 
HECK RCS A N D  STABILIZATION 
FIRINGS 
OS1 FIRING PURGE 
OST FIRING SYSTEM CHECKS 
REPARE C O M M A N D  MODULE FOR 
VACUUM CHAMBER 

,HECK FOR LEAKAGE, CABIN 
A N D  SYSTEM, LOW PRESSURE 

:HECK E t 5  OPERATIONS IN 
VACUUM CHAMBER 

'ACUUM CHAMBER CHECK OF EC 
SYSTEM 

~ L L  AXES, AND MOTOR 

CHECK VENT VALVE 
CHECk VvATER EVAPO'LATOR 
CHECK CABIN LEAKS 
CHECK CABIN PRESSURE CONTROL 
CHECK GLYCOL-WATER A N D  

RADIATOR OPERATIONS, A N D  
TEMPERATURE 

CHECK CABIN TEMPERATURE 

CHECK O X Y G E N  PRESSURE 
CHECK HEAT EXCHANGER 

A N D  PRESSURE CONTROL 
CHECK VvATER PRODUC- 

TION, H, - O2 FLOM 
T E S T  

-HECK FUEL CELL OPERA- 
TIONS, LOADS, LEAKS, 
RESPONSE 

;HECK SUIT OPERATION, 
ODOR, PRESSURE, 
CONTROLS 

PERFORM FLIGHT 
SIMULATIONS 

Z HECk SU PE RCRl TICAL 
STORAGE SYSTEM 

LEAK T E S T S ,  ECS, 
RCS, SPS 

CONTROL 

CHECK HIGH-PRESSURE 

CHECK G U l D A N C t  A N D  

CHrCK BIOMFDICAL A N D  

C t I t i K  ALL SYSTEMS, 

NAVIGATION S Y S T E M  

OTMR INSTRUMtNTAI IGN 

INTEGRATED 

:VIEW CRITICAL DESIGN PROBLEMS 
ERIFY KEQUIREMENTS FOR REDESIGN 
NALYZL A N D  P L A N  V lR IF ICAT lOh  OF 
ALL RECORDEV A N D  REPORTED 

VALUATE INSTRUMENTATION A N D  
COMMUNICATIONS REGUIREMENTS 
ONDUCT ENGINEERING T E S T S  ON ALL 
SYSTEMS, SUBSYSTEMS, 
COMPONENTS 
ONDUCT HEIGHT, C G  T E S T S  
EST A N D  EVALUATE PROTECTIVE 
C L O T H I N G  A N D  EQUIPMENT 
VALUATE SPECIAL TOOLS, EQUIP- 
MENT, PROCEDURES, TRAINING 
COURSES , A ID  S I  FAC I LIT IES , 
HORKPLACE A N D  CREW LAYOUT 

'REPARE REPORT ON MALFUNCTIONS, 
OPERATIONS A N D  A TECHNICAL A N D  
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AMR 

GOSS 

GSE 

NASA 

XAA 

DSIF 

C / M  
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L E M  

LV 

LES 

E T  

EM 

JM 

SPS 

RCS 

EPS 

ECS 

TVCS 

R F  

CG 

Atlantic Missile Range 

Ground Ope rational Suppo r t System 

Ground Support Equipment 

National Aeronautics and Space Administration 

North Ainericari Aviation 

Deep Space Information Facility 

Command Module 
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Lunar Excursion Module 

Launch Vehicle 
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Escape Motor (LES) 
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Thrust Vector Control Subsys tem 
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Center Of Gravity 
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